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air; in the ordinary carbon arc in air;  and in the spark discharge of many carbon
compounds in the gaseous state.
There has been some controversy as to whether W. Swan's spectrum is produced
by the element carbon, by a hydrocarbon, or by a carbon oxide. W. Swan considered
that the spectrum is produced by a hydrocarbon, but he worked only with gases con-
taining hydrocarbons. On the other hand, J. Attfield ascribed the spectrum to carbon
because (i) the flame of cyanogen, C2N2, burning in oxygen, amongst other bands,
shows this spectrum most brilliantly, when both gases are dry; and (ii) the spark
spectrum of well-dried and purified cyanogen, carbon monoxide, or carbon disulphide,
at atm. press., shows this same spectrum. The only constant in the composition
of these gases is carbon, and therefore the spectrum must be due to that element.
It has been objected that the temp, of an ordinary flame is not high enough to
volatilize carbon, and hence asked : How can carbon be present in a state of vap.
and give a continuous spectrum ? H. 0. Dibbits answered : Before combustion the
carbon is present as a hydrocarbon, after combustion as an oxide; consequently,
in passing from hydride to oxide, he argued that there must have been a certain stage
of transition when each carbon atom was momentarily free and was able to furnish
W. Swan's spectrum. He said :
In what state of aggregation the free atoms of carbon exist in the flame at the moment
of their separation cannot be determined; solid particles they are not, still less liquid;
perhaps they are gaseous ; and perhaps they are in a state which is not to be likened to any
of the three known states. They do not, at any rate, remain long in this state; they combine
with oxygen to form carbon monoxide or dioxide, or if they do not immediately burn,
they agglomerate to form small solid particles of carbon, which remain for some time glowing
in the flame, and are the cause of the bright light; they give then, like all solid bodies, a
continuous spectrum which extends the further into the violet, the higher the temp.
In support of this, he explains the failure of the carbon monoxide flame to show
W. Swan's spectrum, by stating that in this case the carbon is never free and uncom-
bined. A, Gouy sprayed salts in a finely divided state into the flame, and showed
that in the same zone it is possible to obtain the spectra of elements which it would
be impossible to volatilize in the flame. Thus, the flame spectra with salts of iron,
cobalt, manganese, and silver have the same lines as the spark spectra obtained
with the metals. W. M. Watts observed that carbon tetrachloride also gave the
. characteristic flame spectrum, and J. N. Lockyer obtained the same spectrum when
a strong spark did not reveal the presence of hydrogen. The carbon theory was
supported by 0. Morren, V. S. M. van der WHligen, W. Huggins, J. Plticker and
J. W. Hittorf, A. Wiillner, etc.
J. J. Thomson, in his study On the electrolysis of gases, suggested a modification
of the carbon hypothesis. In passing the electric discharge through chloroform vap.,
he found that hydrogen and chlorine collected about the negative electrode, but on
the positive side Swan's spectrum was observed at first, and this rapidly changed
into the carbon oxide spectrum, Fig. 16. With ethyl alcohol, Swan's spectrum
appeared on the positive side, and the carbon oxide spectrum on the negative side,
With carbon monoxide, there was no difference in the spectra of the gas about the
two electrodes, but if a little hydrogen be present, the carbon oxide spectrum appears
on the negative aide, and Swan's spectrum on the positive side. He thus summarized
his conclusion:
The view which seems most in accordance with these observations is that the so-called
candle spectrum or Swan's spectrum is the spectrum of the carbon when the atom is charged
with negative electricity, or of some compound of carbon in which the carbon atam is
charged with negative electricity; while the carbon oxide spectrum is the spectrum of
carbon when the atom is charged with positive electricity or some compound in which the
carbon atom is positively charged.
While the supporters of the carbon theory rely on the development of the band
spectrum in gases free, from ^hydrogen, and all thoroughly dried, the supporters of
hydrocarbon theory, on the other hand, say in effect that it is a mere/#0cw de